Cytotoxicity of recombinant Fab and Fv immunotoxins on adult T-cell leukemia lymph node and blood cells in the presence of soluble interleukin-2 receptor.
Single-chain immunotoxins anti-Tac(Fv)-PE40 and anti-Tac(Fv)-PE40KDEL, composed of variable domains of the anti-Tac monoclonal antibody and truncated forms of Pseudomonas exotoxin, have shown potent cytotoxic activity against malignant peripheral blood mononuclear cells (PBMCs) from adult T-cell leukemia (ATL) patients originating from the Caribbean. However, several clinically important issues have not previously been addressed. These include the potential of soluble interleukin 2 receptor in ATL patients to block immunotoxin effectiveness, the relative sensitivity of malignant lymph node cells (LNCs) versus PBMCs, the effect of an immunotoxin with a prolonged half-life, and finally whether ATL cells from patients in Japan have toxin sensitivity equal to those of the Caribbean patients. To resolve these questions, we studied 32 malignant PBMC and LNC samples from 30 ATL patients from Japan. PBMCs from 27 of 27 patients were very sensitive with 50% inhibition of protein synthesis achieved with 0.02-0.85 ng/ml (0.3-13 pM) of anti-Tac(Fv)-PE40KDEL or anti-Tac(Fv)-PE40. LNCs had sensitivity very similar to that of PBMCs in the five patients tested. The fully recombinant immunotoxin, anti-Tac(Fab)-PE40, which has 8-10 times the t1/2 alpha and beta compared to the Fv-immunotoxins, was also very cytotoxic toward cells from 27 of 27 patients tested with 50% inhibition of protein synthesis of 0.08-25 ng/ml. It was found that purified soluble interleukin 2 receptor added to the cytotoxicity assay decreased the cytotoxic activity of anti-Tac(Fv)-PE40KDEL or anti-Tac(Fab)-PE40, but that 1 x 10(4) units/ml or less had minimal competitive effects. It was found that ATL patients who have responded even incompletely to conventional chemotherapy have soluble interleukin 2 receptor levels lower than this at posttreatment. We conclude that recombinant immunotoxins containing anti-Tac(Fv) are effective against Japanese ATL PBMCs or LNCs and might be most effective if used in vivo after conventional chemotherapy. If it is found in humans that the effectiveness of single-chain recombinant toxins is limited by short half-life, anti-Tac(Fab)-PE40 should be considered as an alternative agent.